Milk and milk products are considered major foods for all ages in humans. They represent primary sources for protein, fat and minerals. Ochratoxins are fungal secondary metabolites which are produced either due to fungal growth in many food ingredients such as cereals or in animal feed and subsequently excreted in animal by-products including milk and milk products. Ochratoxins have public health concern due to their nephrotoxic and carcinogenic effects. Thus, this study was designed to determine the residual concentrations of Ochratoxin A (OTA) using Flurometer in some marketed dairy products in Zagazig City, Egypt. The examined dairy products included pasteurized cow's milk, dried skimmed milk, baby milk formula and wheat milk groats (Cerelac). Ochratoxin A was detected in all the examined samples with different concentrations. The results declared that all pasteurized cow's milk samples and 80% of wheat milk groats had OTA levels which exceeded the maximum permissible limit (5 ng/g) recommended by World Health Organization. Calculation of the estimated daily intake for four age groups (babies, children, adolescents and adults) was carried out. It could be concluded that continuous screening of dairy products' content of OTA is essential to minimize the public health hazards of such toxin.
Introduction
Dairy products such as cow's milk, dried milk, baby milk formula and milk cereals are considered important foods in the human diet. They are good sources of protein, fat, and major minerals especially for infants and children [1] .
Toxigenic strains of the fungi produce secondary metabolites called mycotoxins, which contaminate various food substances and agricultural crops [2] . The major fungi that produce mycotoxins include Aspergillus, Penicillium and Fuzarium. These fungi can produce aflatoxins and ochratoxins (OT).
Foodborne mycotoxins retained their importance in Egypt and other countries because of their impact on human health, animal production and economy [3] . Dairy products are among the major sources of mycotoxins in Egypt [2] .
Ochratoxin A (OTA) is classified as a possible human carcinogen (category 2B), thus, there is a concern about the potential long term effects due to the continuous exposure to this toxin [4] . In addition, OTA has been reported to have toxic effects on kidney and teratogenic properties [5] .
Human's exposure to OTA is usually through consumption of food which has been directly contaminated with fungi, or foodproducts derived from exposed animals, and probably also by inhalation of contaminated dust [6, 7] . Milk and milk products are less frequently considered possible sources for human exposure to OTA. However, OTA was detected in 5 of 36 cow's milk samples from Sweden with a concentration range of 10 to 40 ng/L [8] . It is noteworthy that even low concentrations of OTA in milk may have serious complications among consumers of 102 large quantities such as children, and contribute to a significant portion of the total dietary intake [1] .
Therefore, evaluating milk and milk products for their residual levels of OTA is important for safety and health purposes. Thus, the present study aimed to determine the levels of OTA in milk and milk products (pasteurized cow's milk, dried skimmed milk, baby milk formula and wheat milk groats) marketed in Zagazig City, Sharkia Governorate, Egypt. Additionally, the public health importance was also discussed.
Material and Methods

Samples
Forty dairy products included pasteurized cow's milk, dried milk; baby milk formula and wheat milk groats (Cerelac) (10, each) were collected randomly from different localities in Zagazig City, Sharkia Governorate, Egypt during 2015. Collected samples were transferred directly to the Central laboratory, Faculty of Veterinary Medicine, Zagazig University, Zagazig, Egypt for OTA determination.
Analytical method
The quantitative determination of ochratoxin A by Flurometer (VICAM, Series 4) was done according to the manufacturer's instructions and the method developed before [9] . All the used reagents were of analytical grade. In brief, 50 ml or 50 g of samples were extracted in 100 mL methanol:water (80:20) three times. The extracts were diluted four times with phosphate buffer saline (PBS) and filtrated using glass microfibre filter. A volume of 20 mL filtered diluted extract were passed through OchraTest ® -P affinity column at a rate of about 1-2 drops/sec. Then, 10 mL of 0.1% Tween 20/PBS were passed through the column at a rate of 1-2 drops/sec. The glass cuvette (VICAM part # 34000) was placed under OchraTest TM column and 1.5 mL OchraTestTM elution solution were added into glass syringe barrel. The syringe barrel was then filled with 10 mL of PBS, that was passed through the column at a rate of 1-2 drops/sec. Elution was carried out at a rate of 1 drop/sec; and the sample eluate was collected (1.5 mL) in a glass cuvette. Following thorough mixing, the cuvette was immediately placed into calibrated fluorometer. Ochratoxin concentration was read after 60 sec. The detection limit was from 0.1 ppb to 100 ppb. After the analysis of all the samples, statistical analysis was done using Student's t-test to analyze the significance of the results at p < 0.05.
Estimated daily intake calculation
Estimated daily intake (EDI) (ng/kg/day) of OTA was calculated for the four age groups consuming milk products based on the following formula:
Ingestion rate/Body weight
The examined age groups included babies (0-2 years with ingestion rate of 220 mL (g); body weight 7 kg); children (2-11 years with ingestion rate of 160 mL (g); body weight 35 kg); adolescents (11-19 years with ingestion rate of 130 mL (g); body weight 60 kg), and adults (more than 19 years with ingestion rate of 80 mL (g); body weight 70 kg) [10] .
Results and Discussion
Several studies provided evidence that intake of dairy products is related to improved bone health and lower risk of cardiovascular diseases, hypertension and type 2 diabetes [11] .
Ochratoxin A is among the most important mycotoxins in many countries. Some Aspergillus and Penicillium fungi produce OTA in moderate climates, and contaminate commodities such as cereals and cereal foods and may be excreted in milk if animals received them in their feed [2] . Mycotoxins are considered nephrotoxic and carcinogenic substances and are classified as possible human carcinogen [4] .
It is clear from the obtained results that all tested samples contained OTA with different concentrations. Pasteurized cow's milk had the highest OTA concentrations with a range of 8.5 to 13.6 ng/g and a mean value of 10.94 ± 0.97 ng/g followed by wheat milk groats with a mean value of 7.14 ± 0.85 ng/g (Figure 1 ). The concentrations ranged from 1.10 to 2.91 ng/g in dried milk powder with a mean concentration of 1.81 ± 0.29 ng/g ( Figure 1 ). Baby milk formula was the lowest in its OTA content with a mean value of 0.81 ± 0.08 ng/g (Figure 1 ). It is clear from the obtained results that OTA can resist processing and pasteurization of milk. In accordance, OTA was detected in cow's milk with low concentration of 5-8 ng/L [8] . In addition, OTA was reported to contaminate 14 commercial brands of ready to use infant formula in Italy with the percentage of 72% and concentrations ranged from 35.1 to 689.5 ng/L [12] . Another study in Turin, Italy, examined OTA levels in 32 colonial cheeses made from raw milk, the results revealed that 6 samples (18.8%) were positive for the presence of OTA with values between 18.4 and 146.0 μg/kg in the interior part and between 1.0 and 262.2 μg/kg in the cheese hull [13] . In contrary, no OTA was detected in infant formula in an earlier study in Norway, but in the same study OTA was highly detected in cow's milk [14] . The presence of OTA in cow's milk and milk products could be originated from animal feed. In agreement with this hypothesis, it was calculated that a cow fed with an oral dose of 1 g of OTA/day would result in 100 μg/kg of OTA in milk, corresponding to a transfer ratio of 0.01% [15] . The results shown in Figure ( 2) declared that all pasteurized cow's milk samples and 80% of wheat milk groats had OTA more than the maximum permissible limit (MPL) which is 5 ng/g [16] . However, none of the dried milk samples and baby milk formula exceeded this MPL.
The Scientific Committee of Food [17] evaluated the toxicity of OTA and concluded that reducing OTA in food is required to protect the class of people at high risk (babies and children), who consume a lot of milk and milk products in comparison with other age groups. OTA toxicity was also evaluated by the joint FAO/WHO Expert Committee on Food Additives [3] , and established 14 ng/kg body weight as the tolerable daily intake of OTA. Thus, the calculated daily intake (EDI) of OTA in the four age groups consuming milk as clear in Table 1 .
The calculated EDI showed that babies (0-2 years) are at high risk if they consumed any of the examined dairy products, whereas the EDI values were 343.89, 56.82, 25.39 and 224.4 (ng/kg/day) for pasteurized cow's milk, dried milk, baby milk formula and wheat milk groats, respectively (Table 1) . Both children (2-11 years) and adolescents (11-19 years) will be at exposure risk for OTA if they consumed cow's milk or wheat milk groats (Table 1) . However, there will be no OTA risk if they consumed any of the examined products. 
Conclusion
It is concluded from this study that great care should be taken when introducing dairy products to babies. Continuous screening for dairy products' content of OTA must be performed by the specific authorities.
